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The coronavirus disease 2019 (COVID-19) pandemic has
been an unprecedented global health threat and challenge
since December 2019. It is caused by a novel beta-
coronavirus, termed the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) emerging from a seafood
wholesale market in Wuhan, China and has spread to other
countries including Taiwan. The first imported COVID-19
case in Taiwan was diagnosed on Jan 21, 2020." The WHO
declared the COVID-19 a global pandemic on March 11,
2020. As of April 16th, there are more than 2 million
confirmed cases among more than 190 countries and cause
more than 130,000 deaths. These numbers are still rising
daily.

The SARS-CoV-2 is a large (27-32 Kb) positive-strand RNA
virus belonging to the Orthocoronavirinae subfamily, and
shares 79.6% sequence identity to SARS-CoV.? The spike
surface glycoprotein is essential for binding to the
angiotensin-converting enzyme 2 (ACE2) receptor on the
target host cells.? This virus can be detected in the speci-
mens of bronchoalveolar fluid, sputum, nasal and
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pharyngeal swabs, blood and feces,? indicating a possible
fecal-oral transmission route.

Clinical manifestations of COVID-19

The clinical symptoms of COVID-19 include cough, fever,
sore throat, diarrhea,* and loss of sense of taste or smell.
Most (81%) of infected individuals have a mild illness, 14%
have serious and 5% have critical illness.” Older patients
and those with medical co-morbidities (e.g. cardiovascular
disease, diabetes, chronic respiratory diseases, hyperten-
sion, and cancer) are at risk of a severe disease course.’

Hepatic manifestations of COVID-19

Previous studies showed that liver damage has been iden-
tified in around 60% of patients suffering from SARS, and the
SARS-CoV virus particles can be found in hepatocytes.® The
SARS-CoV can cause direct liver injury by in vitro studies.’
The SARS-CoV-2 has been found to be associated with
dysfunction or damage of liver tissue,® and about 14%—53%
of COVID-19 cases showed abnormal levels of aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT).? AST elevation is more common than ALT, reflecting
the contribution of AST from sources outside liver (e.g.
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myositis). Abnormal liver biochemistries is uncommon in
children. ™

The liver function elevation is usually mild in COVID-19
diseases, and usually recovers without treatment. Howev-
er, severe liver injury (AST: 1445 U/L and ALT: 7590 U/L)
had been reported.* In a previous study on 148 COVID-19
patients, the incidence rates of elevated liver function
tests were as follows: LDH (35.1%), AST (21.6%), ALT
(18.2%), GGT (17.6%), total bilirubin (6.1%) and ALP
(4.1%)."" In clinical practice, we need to differentiate the
onset of abnormal liver function, whether it occurs at the
time of diagnosis, or during treatment. Patients with
abnormal liver function are more males, and usually have a
moderate-high degree fever, significantly lower numbers of
CD4 and CD8 T cells, with a prolonged length of stay if
abnormal liver function occurred during hospitalization.
In deceased cases of COVID-19, the incidence of liver
injury might reach as high as 58%—78%.'> Because COVID-19
can be transmitted from asymptomatic carriers, unex-
plained abnormal liver function should alert the physicians
to consider the screening of COVID-19 if subjects with
possible travel or contact history.

Liver injury is more prevalent in severe COVID-19 cases
(e.g. ICU admission) than mild cases, so liver function could
be considered as an indicator of disease progression.” The
liver injury may be due to a direct effect of SARS-CoV-2, or
an indirect effect following septic shock, multiorgan
dysfunction, drug-related toxicity, immune-related hepa-
titis, or a systemic inflammatory responses (cytokine
release or storm) of the COVID-19 syndrome. We should also
look for other causes, such as positive pressure ventilation
related liver congestion, ischemia/hypotension, and
myositis.

COVID-19 in patients with chronic liver
diseases

The prevalence of chronic liver disease in COVID-19 pa-
tients ranges from 2% to 11%.° COVID-19 patients with HBV
co-infection were more prone to develop liver damage with
more adverse outcomes and mortality. A recent study
including 15 patients with chronic hepatitis B and COVID-19
showed that they had higher total bilirubin level, and
developed more severe presentation (46.7% vs. 24.1%), and
a higher mortality rate (13.3% vs. 2.8%) compared with 108
COVID-19 patients without HBV infection.’® Another study
on 202 COVID-19 patients revealed 76 non-alcoholic fatty
liver disease (NAFLD) patients had a higher risk of COVID-19
disease progression (44.7% vs. 6.6%, p < 0.0001), higher
likelihood of abnormal liver function from admission to
discharge (70% vs 11.1%, p < 0.0001) and longer viral
shedding time (17.5 + 5.2 days vs 12.1 + 4.4 days,
p < 0.0001) when compared to non-NAFLD subjects.’”

Because patients with decompensated cirrhosis are at
risk of mortality from COVID-19, in a study on 111 patients
with decompensated cirrhosis, the healthcare providers
sent text message of protective measures to outpatients,
and adopted new precautionary procedures for inpatients.
None of the participants experienced clinical symptoms of
CovID-19."

Unlike common viral agents (such as Adenovirus,
Rhinovirus, Norovirus, Influenza, Respiratory Syncytial
Virus), Coronaviruses have not shown to cause a more se-
vere disease in immunosuppressed liver transplant re-
cipients or autoimmune hepatitis patients.'® Currently,
there is no specific treatment for liver dysfunction in
COVID-19 related liver injury. We should target the SARS-
CoV-2 infection and maintain the original therapy for un-
derlying chronic liver diseases.

Liver pathology in COVID-19

The SARS-CoV-2 RNA can be detected in stool, indicating a
possible transmission from the gut to liver by portal circu-
lation. The expression of ACE2 receptor are highly
expressed in type 2 alveolar epithelial cells and also chol-
angiocytes (59.7% of cells), with low expression of ACE2 in
hepatocytes (2.6%), suggesting cholangiocyte dysfunction
may contribute to liver injury.’® The liver pathology of
COVID-19 patients showed moderate microvascular stea-
tosis and mild lobular and portal activity, indicating the
liver injury could be caused by either SARS-CoV-2 infection
or drug-induced liver injury.® Another post-mortem liver
tissue revealed overactivation of T cells," suggesting a
collateral liver damage from virally induced cytotoxic T
cells. The SARS-CoV-2 viral inclusions or bile duct injury had
not been observed in liver, and more pathological exami-
nations are needed.

Current recommendations for hepatologists

The American Association for the Study of Liver Diseases
(AASLD) has proposed recommendations for the practicing
hepatologists and their patients during the COVID-19
outbreak [AASLD clinical insight, April 7] The ongoing
antiviral therapy for HBV and HCV should be continued, but
the initiation of direct acting antiviral therapy for HCV
patients may be delayed. The surveillance of hepatocellu-
lar carcinoma (HCC) in at risk patients may be reasonably
postponed for 2 months because the doubling time for HCC
is 4—6 months. The liver procedures of ultrasonography or
liver biopsy may be postponed in non-urgent cases. The
initiation of immunosuppressants in patients with Lliver
disease (e.g. autoimmune hepatitis [AIH], or graft rejec-
tion) should follow stringent indications of treatment. The
immunosuppressants should be continued in AIH or trans-
planted patients. Regarding liver transplantation, the
donor should be confirmed SARS-CoV-2 RNA negative, while
the transplantation should not be delayed for recipients in
urgent need.

Treatment updates

There are more than 300 clinical trials conducted all over
the world for patients with severe COVID-19. Remdesivir, a
nucleotide analogue prodrug that inhibits viral RNA poly-
merases, has shown in vitro activity against SARS-CoV-2.
From a recent study of compassionate-use remdesivir, a
clinical improvement was observed in 36 of 53 patients
(68%). However, liver function should be monitored during
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remdesivir therapy.'” The updated IDSA guideline (released
on April 11) suggested the usage of hydroxychlorogine/
azithromycin, lopinavir/ritonavir, tocilizumab and the
convalescent plasma in the context of clinical trials.

Future perspectives

The interpretation of current findings should be cautious,
because many preliminary reports have not been peer-
reviewed. Thus, these results should not be regarded as
conclusive data to guide our clinical practice or to be re-
ported in news media as established information. COVID-19
is an emerging pandemic disease with many unclear as-
pects. Further studies are needed to understand more
about the hepatic manifestations of COVID-19 in patients
with preexisting liver diseases (e.g. HBV, HCV, primary
biliary cholangitis, AIH, autoimmune cholangitis), those
with poor liver reserve (e.g. cirrhosis, HCC), and those who
received liver transplantation.
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